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(54) PROCESS AND DEVICE FOR REMOVING OXYGEN FROM OXYGEN CONTAINING INERT GAS 

(57)Abstract: . 

PROBLEM TO BE SOLVED: To produce an insert gas such as | — n ^^^^ 

nitrogen having extremely reduced oxygen concentration with a device | S 



having a simple and convenient structure. 
SOLUTION: This process comprises steps of: heating an inert gas 
having a <1 vol.% oxygen concentration; and subsequently, while 
maintaining the inert gas temperature at an appropriate level, passing 
the inert gas through the inside of a deoxidation cylinder packed with 
an easily oxidizable material so as to bring the inert gas into contact 
with the easily oxidizable material, to remove oxygen from the oxygen 
containing inert gas; wherein examples of materials capable of being 
used as the easily oxidizable material are powdery carbon, fibrous or 
rodlike carbon, porous carbon formed bodies, fibrous or rodlike 
reduced iron, powdery reduced iron and porous reduced iron formed 




bodies. 



JP 2001-314727 MACHINE TRANSLATION 

* NOTICES * 

JPG and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 , * * * * shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] While an oxygen density heats the inert gas below 1 volume % and subsequently keeps 
tfiis inert gas warm The reduced iron of the shape of the carbon of the shape of carbon powder, 
fibrous, or a rod, a porous carbon molding object, fibrous, or a rod, How to remove oxygen from 
the oxygen content inert gas characterized by passing the interior of the deoxidation cylinder by 
which it fills up with at least reduced iron powder and a kind of easy-oxidizable ingredient 
chosen from from among porous reduced iron molding objects, making this easily-oxidizable 
ingredient contact. 

[Claim 2] The removal approach of the oxygen from the oxygen content inert gas according to 
claim 1 characterized by filling up with this easy-oxidizable ingredient in the cassette which has 
the porous outside side face prepared independently, and holding this cassette in a deoxidation 
cylinder. 

[Claim 3] The removal approach of the oxygen from the oxygen content inert gas according to 
claim 2 characterized by filling up in a cassette where this easy-oxidizable ingredient is 
intermingled with a thermally conductive ingredient. 

[Claim 4] The removal approach of the oxygen from claim 2 characterized by being formed with 
the perforated plate of the product [ side face / outside ] made from a metal or an inorganic 
material at least of a cassette, or the network, or oxygen content inert gas given in, 3. 
[Claim 5] The removal approach of the oxygen from oxygen content inert gas given in claim 1 
characterized by performing heating of inert gas by the heating means which it had in the 
deoxidation cylinder thru/or the term of either of 4. 

[Claim 6] Within the tubed container equipped with an oxygen content inert gas inlet port and 
the amount reduction inert gas output port of oxygen which comes to cover a perimeter with a 
heat insulator, and this tubed container Without contacting the heating means and this heating 
means with which the location close to an oxygen content inert gas inlet port was equipped The 
perimeter carbon powder, fiber or rod-like carbon, a porous carbon molding object, 

It fills up with fibrous, or at least rod-like reduced iron, reduced iron powder and a kind of easy- 
oxidizable ingredient chosen firom fi-om among porous reduced iron molding objects. 
Deoxidation equipment from the oxygen content inert gas characterized by coming to have the 
hollow cassette in which the outside side face is formed at least with the perforated plate or 
network made from a metal or an inorganic material. 

[Claim 7] The oxygen density characterized by coming to connect an air-intake, a steam stripper, 
the gas decollator equipped with the hollow filament for deoxidation, and deoxidation equipment 



according to claim 6 with this order is the manufacturing installation of the nitrogen gas below 
0.1 volume %. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the approach and equipment which remove 
oxygen from oxygen content inert gas. Especially this invention relates to the approach of 
obtaining the nitrogen gas of hypoxia with which the oxygen density was made below into 0.1 
volume %, and its equipment, by using air as a raw material. 
[0002] 

[Description of the Prior Art] A gas with inactive nitrogen etc. is included by high concentration, 
and the inert gas with few oxygen gas contents is used in various environments where existence 
of oxygen is disliked. Where a bomb is filled up with high pressure as the nitrogen gas and argon 
gas of a high grade, selling supply of the inert gas with such low oxygen gas concentration is 
carried out. However, depending on an operating environment, use of a high-pressure bomb may 
be impossible, or it may be unsuitable. Moreover, after carrying out specified quantity use of the 
inert gas with which the bomb was filled up again, there is also a problem that it must exchange. 
Therefore, when using nitrogen gas as inert gas, it is used from air in a use site in many cases, 
separating nitrogen gas, and for the purpose, the interior is made hollow and, generally the gas 
separation hollow filament (generally called a hollow fiber or gas permeation membrane) in 
which the macromolecule resin film which gave the gas separation property to the perimeter was 
formed is used. 

[0003] The usual hollow fiber carries out separation removal of the oxygen out of air, and 
although nitrogen concentration is a means very useful for obtaining the nitrogen gas of the 
concentration of extent 99% (volume % being mean especially on these specifications unless it 
refuses), it needs to carry a complicated process with extraordinary difficulty that nitrogen 
concentration obtains 99.9% or more (that is, an oxygen density 0.1% or less) of nitrogen gas. 
[0004] The artificer of this invention is inquiring about the process which manufactures the 
nitrogen gas of about 99% of purity centering on the nitrogen gas making equipment which can 
be used in favor of the soldering actuation under nitrogen-gas-atmosphere mind until now, and 
the resuh is already exhibited by JP,1 0-87305 ,A etc. 
[0005] 

[Problem(s) to be Solved by the Invention] In recent years, the demand to the approach of 
obtaining the nitrogen gas of a high grade with easy equipment is increasing. For example, also 
in the soldering actuation under the above-mentioned nitrogen-gas-atmosphere mind, the demand 
to the nitrogen gas of a high grade is high. However, as mentioned above, it is only being able to 
obtain the nitrogen gas of about 99% of purity in the air separation method which usually uses 
the usual hollow fiber by the approach, and it is not easy to obtain the nitrogen gas of the high 
grade beyond it. 
[0006] 

[Means for Solving the Problem] In many cases, the nitrogen gas of the high grade demanded 
there does not mean the nitrogen gas of a hypoxia content, and this invention person has noticed 
that the purity of nitrogen gas does not necessarily need to be high, as a result of analyzing the 
purpose of manufacture of the nitrogen gas of a high grade. That is, for the application of a large 



majority of nitrogen gas, the nitrogen gas itself is not needed, but it is used in order to form an 
anoxia ambient atmosphere or a hypoxia concentration ambient atmosphere. Therefore, when 
changing oxygen into the non-oxidizing quality gas, in the usual application, the recognition 
which is equal to the nitrogen gas of high purity that hypoxia concentration nitrogen gas should 
be obtained was reached. 

[0007] In order to remove oxygen from nitrogen gas until now based on the above-mentioned 
viewpoint, make oxygen content nitrogen gas react with hydrocarbon gas, such as hydrogen or a 
commercial butane, and a liquefied petroleum gas, at an elevated temperature, it is made to burn, 
and the approach of making generate water and separating is proposed. However, since hydrogen 
gas and hydrocarbon gas have explosivility in itself, it has not resulted [ from the reasons that 
advanced cautions are required of handling, nil why the separation of water to generate is not 
easy, etc. ] in practical use. 

[0008] this invention person continued research further from same viewpoint, and could use for 
high grade nitrogen gas instead, and.manufacture completed the manufacture approach of 
hypoxia concentration inert gas, such as a manufacturing installation of hypoxia concentration 
inert gas, such as easy hypoxia concentration nitrogen gas, and hypoxia concentration nitrogen 
gas. 

[0009] While an oxygen density heats the inert gas below 1 volume % and subsequently keeps 
this inert gas warm, this invention The reduced iron of the shape of the carbon of the shape of 
carbon powder, fibrous, or a rod, a porous carbon molding object, fibrous, or a rod. It is in the 
approach of removing oxygen from the oxygen content inert gas characterized by passing the 
interior of the deoxidation cylinder by which it fills up with at least reduced iron powder and a 
kind of easy-oxidizable ingredient chosen from from among porous reduced iron molding 
objects, making this easily-oxidizable ingredient contacting. 

[0010] This invention again within the tubed container equipped with an oxygen content inert 
gas inlet port and the amount reduction inert gas extra:ction opening of oxygen which comes to 
cover a perimeter with a heat insulator, and this tubed container Without contacting the heating 
means and this heating means with which the location close to an oxygen content inert gas inlet 
port was equipped The perimeter **********^ carbon powder, fiber or rod-like carbon, a porous 
carbon molding object. It fills up with fibrous, or at least rod-like reduced iron, reduced iron 
powder and a kind of easy-oxidizable ingredient chosen from from among porous reduced iron 
molding objects. An outside side face is also in deoxidation equipment at least from the oxygen 
content inert gas characterized by coming to have the hollow cassette currently formed with the 
perforated plate or network made from a metal or an inorganic material. 
[001 1] As for the deoxidation equipment from the oxygen content inert gas of above-mentioned 
this invention, it is desirable to use combining the equipment for removing oxygen from air using 
a hollow fiber, and obtaining nitrogen gas. Therefore, this invention has the oxygen density 
which comes to connect an air-intsJce, a steam stripper, the gas decollator equipped with the 
hollow filament for deoxidation, and the deoxidation equipment of above-mentioned this 
invention with this order also in the manufacturing installation of the nitrogen gas below 0. 1 
volume %. 
[0012] 

[Embodiment of the Invention] The desirable mode of this invention is indicated below. 

(1) It fills up in the cassette by which the outside side face which the easy-oxidizable ingredient 
prepared independently was formed from foam, and this cassette is held in the deoxidation 
cylinder. 



(2) The easy-oxidizable ingredient is filled up with the condition of having been intermingled 
with the thermally conductive ingredient, in the cassette. 

(3) It is formed with the perforated plate of the product [ side face / outside ] made from a metal 
or an inorganic material at least of a cassette, or the network. 

(4) Heating of inert gas is performed by the heating means which it had in the deoxidation 
cylinder. 

[0013] Next, the manufacture approach of the hypoxia content inert gas incorporating the 
deoxidation equipment, the deoxidation approach, and this deoxidation equipment from oxygen 
content inert gas of this invention is explained, referring to a drawing. In addition, as mentioned 
above, although the inert gas of this invention is not restricted to nitrogen gas, it explains to 
below considering nitrogen gas as a representative of inert gas for the facilities of explanation. 
[0014] Drawing 1 is the elevation surface sectional view showing the example of the 
configuration of the deoxidation equipment 1 1 from the oxygen content inert gas according to 
this invention, namely, with the typical configuration of the deoxidation equipment 1 1 of this 
invention Inside [ it has the oxygen content inert gas inlet port 12 and the amount reduction inert 
gas output port 13 of oxygen, and the perimeter is covered with the heat insulator 14 ] the tubed 
container 15 and the tubed container 15 the heating means (nichrome wire 16a wound around the 
coiled form -) with which the location close to the oxygen content inert gas inlet port 12 is 
equipped And, without contacting tubed ceramic heater 16b and the heating means 16a and 16b 
The perimeter carbon powder, fiber or rod-like carbon, a porous carbon molding 

object, It fi,lls up with fibrous, or at least rod-like reduced iron, reduced iron powder and a kind 
of easy-oxidizable ingredient 17 chosen from from among porous reduced iron molding objects. 
The outside side face is equipped with the hollow cassette 18 currently formed with the 
perforated plate (the example, punching metal sheet) or network (the example, metal network) 
made from a metal or an inorganic material at least. In addition, the location immediately under a 
heating means is equipped with the thermocouple 19 for measuring the temperature of the heated 
gas. The temperature conditions of the temperature of a heating gas are controllable by 
controlling heating conditions, measuring heating gas temperature with this thermocouple 19. 
[0015] Drawing 2 is the horizontal sectional view of the hollow cassette 18 of drawing 1 . As for 
the hollow cassette 18, it is desirable to be divided by the porous batch member prepared along 
the perpendicular direction as shown in drawing 2 . The maldistribution of the easy-oxidizable 
ingredient 17 with which the interior of the hollow cassette which is easy to generate in the case 
of conveyance of the hollow cassette 18 is filled up by such partition is avoidable. 
[0016] If it explains in more detail about the deoxidation equipment 1 1 shown in drawing 1 , in 
order to maintain the temperature of the hot gas. which heated it inside around this tubed 
container 15 although the tubed container 15 was usually manufactured from heat-resistant 
metallic material sheets, such as a steel plate, a heat insulator (for example, glass wool material 
or the hemi ape by NICHIAS CORP.) will be arranged. The tubed container 15 usually has a 
good cross section also as a polygonal rectangular pipe mold, although cylindrical is used. 
[0017] It prepares for the location where a gas heating means approaches an oxygen content inert 
gas inlet port inside 1 1 in a tubed container. Either is sufficient, although nichrome wire 16a and 
tubed ceramic heater 16b which were wound around the coiled form are put together and it 
prepares for the deoxidation equipment of drawing 1 . Or as a heating means, it is independent, 
or the heating means of direct [, such as a kanthal heater, an erema heating element heater 
various infrared heaters, a carbon lamp heater, a halogen lamp, semiconductor laser (an example, 
YAG laser), carbon dioxide gas laser, and a light beam, / various kinds of ] or an indirect type 



can be combined and used. 

[0018] The carbon powder which reacts with the oxygen in a non-processing gas around a 
heating means, and generates in it the carbon dioxide which is a non-oxidizing quality gas, Fiber 
or rod-like carbon, a porous carbon molding object (an example, carbon molding object of 
honeycomb structure), Or fibrous or a kind of easy-oxidizable [ at least ] ingredient 17 chosen 
from from among rod-like reduced iron, reduced iron powder, and a porous reduced iron 
molding object (an example, reduced iron molding object of honeycomb structure) which can 
react with oxygen and can be fixed as an iron oxide is arranged. In order to attain promotion of a 
reaction with a heating gas, and equalization, an easy-oxidizable ingredient can be made 
intermingled with thermally conductive ingredients, such as metal particles, a metal wire rod, 
and a metal niatrix, and can also be used. 

[0019] As for these easy-oxidizable ingredients, it is desirable to arrange so that a heating means 
may not be contacted for insurance. It is the purpose of exchange of an easy-oxidizable 
ingredient that reactivity fell as a result of continuing isolation with this easy-oxidizable 
ingredient and a heating means, and gaseous deoxidation processing, and, as for an easy- 
oxidizable ingredient, it is advantageous to use, where the dismountable container (cassette) 
prepared independently is filled up. In order to avoid contact for a heating means as shown in 
drawing 1 and drawing 2 , as for this cassette, it is desirable to take the configuration by which a 
crevice or space was formed in the central part. 

[0020] Also as for the inner circumference side side face of the side near a heating means with 
desirable [ the container (cassette) of an easy-oxidizable ingredient ] and the periphery side side 
face being formed at least from the porous sheet (an example, a punching metal sheet, a metal 
network, ceramic honeycomb sheet), being formed fi-om the porous sheet is desirable. 
[0021] Next, how to perform deoxidation in an oxygen content gas using the deoxidation 
equipment 1 1 of drawing 1 is explained. An oxygen density can use the deoxidation equipment 
of this invention in favor of processing of about 0.1-1% (especially in this specification, unless 
it refuses, volume % is meant) of inert gas. Although it is also possible to use the deoxidation 
equipment of this invention for the deoxidation of inert gas with a still higher oxygen density, 
since deoxidation from the inert gas of such hyperoxia concentration can be efficiently carried 
out by a well-known hollow filament oxygen demarcation membrane etc., for such the purpose, 
it cannot be said that the practical effectiveness of the deoxidation equipment of this invention is 
high. 

[0022] An oxygen density is introduced in deoxidation equipment from the oxygen content inert 
gas inlet port 12 of drawing 1 , and inert gas, such as about 0.1 - 1% of nitrogen gas, is 
continuously heated by the temperature of about 300-1000 degrees C with the heating means 16a 
and 16b. Whenever [ this stoving temperature ] can be automatically adjusted with hand control, 
measuring the temperature of a heating gas with a thermocouple 19. 

[0023] The heated oxygen content gas is introduced into the interior of the cassette 18 by which 
it subsequently fills up with the easy-oxidizable ingredient 17, and immobilization is performed 
there as conversion (when an easy-oxidizable ingredient is a carbonaceous ingredient) to the 
carbon dioxide of oxygen, or an iron oxide of oxygen (when an easy-oxidizable ingredient is 
reduced iron). The inert gas which the oxygen content reduced is taken out from the gas outlet 
(the amount reduction inert gas output port of oxygen) 13. Thus, although the oxygen density in 
the taken-out amount reduction inert gas of oxygen is based also on the oxygen density in the 
non-processing gas introduced into equipment, it usually becomes about 0.1 - 0.0001%. 
[0024] The deoxidation equipment of this invention can be used by separating oxygen from air 



especially in favor of the further deoxidation of the nitrogen gas which reduced the oxygen 
density beforehand, the approach separation of the oxygen from air uses an oxygen demarcation 
membrane (hollow filament oxygen demarcation membrane), the approach using oxygen 
adsorption material, and PSA — although there is law etc., the approach using a hollow filament 
oxygen demarcation membrane can use advantageously. Therefore, as for the deoxidation 
equipment of this invention, it is desirable to use by the hollow filament oxygen demarcation 
membrane, combination, and its dovmstream. 

[0025] The method of separating the oxygen in air using a hollow filament oxygen demarcation 
membrane, and manufacturing the nitrogen gas whose oxygen density is about 0.1 - 1% is 
indicated in detail by above-mentioned JP,10-87305,A. Therefore, as a hollow filament oxygen 
demarcation membrane combined with the deoxidation equipment of this invention, the hollow 
filament oxygen demarcation membrane and attachment of a publication can be used for this 
JP,10-87305,A. 

[0026] The conceptual diagram of the equipment with which an oxygen density manufactures 
0.1% or less of nitrogen gas from air is shown in drawing 3 combining the oxygen decollator of 
this invention, and hollow filament oxygen demarcation membrane equipment. 
[0027] the air adopted from the air-intake 3 1 in drav^ng 3 ~ a mist separator (steam decollator) 
32 - a passage - a steam ~ separation is performed, subsequently separation of oxygen is 
performed in the hollow filament oxygen demarcation membrane equipment 33 with which it 
had many hollow filaments in parallel, and the nitrogen gas whose oxygen density is about 0. 1 - 
1% is obtained. And subsequently to the deoxidation equipment 1 1 of this invention this oxygen 
content nitrogen gas is introduced, and deoxidation actuation is performed as mentioned above. 
The obtained amount reduction nitrogen gas of oxygen is used for various kinds of purposes, 
such as a soldering activity for example, under nitrogen-gas-atmosphere mind, as hypoxia 
content nitrogen gas, after an oxygen density is measured by the oxygen density sensor 34 with 
which the downstream of deoxidation equipment was equipped at arbitration. 
[0028] 

[Effect of the Invention] By using the deoxidation equipment of this invention, especially an 
oxygen density can manufacture easily the inert gas which the oxygen density reduced further 
safely fi-om inert gas, such as 0.1 - 1% of nitrogen gas. And an oxygen density can manufacture [ 
an oxygen density ] easily 0.01% or less of especially nitrogen gas safely 0.1%) or less from 
about 20%) of air by arranging the deoxidation equipment of this invention to the downstream of 
oxygen decollators, such as a hollow filament oxygen demarcation membrane effective in 
removal of the oxygen in air. 
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(ijIgSgl^^artic^ASti. o-:fU-canllfe^Sl 6 
a, 1 6blCj:oT. flajiJf, 3 0 0~1 OOO'CgJg 
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[0023] M$*lJtiS?g*^rS^ft:{i. »:v^T'^Kfl: 

ttw:ii 7*5^«$fL-cv'>i);:?-fe y h 1 scnnmzMx 
^fi. ^zx'mmzMiVMM^m.m {^mtmrn 
ti^^mm<r)^'k) hh\Amm<m\mbLxm^ 
{mifmmt^mmx'hh^^) h^mhiih. m 

^Stt^ftflXOaiLP) 1 3A>^.K0tiJ$^i.&. iiOj: 

mi. m.\.zmx^tifz%mm%w^<r)mmmmz\,i. 

htiK m.^. 0. 1-0. 000 l%SJK(c=tl). 
[0024] *f6HS<Oi8g|^SB«S. S$i*>A>^^r 

m-fh^bizx-yx. 'fi^mmm.im.LtzmM:^' 
x<r>^ tyt!:hmmm^z'\mzm\t.zm\ ^i.:ib ^^t-^ ^ . 

m) S-fflv^sm K«ia««S:fflv^i,:^r&, psa& 

mimb i&^h^. ^<r)Tm,mx'm^^h zbmti 

[0025] mmcomm?:'p^^mm^mmmmc 
x^mt. mmm.ti^o. i~i%gjsco^*x?xs:M 
mimit. m<7)mi^ 10-8730 5^miz 
mKtm^tix^^i. m-ox, *^Bj!coK«i^*gs 
bm^h^t^^^mm^tmbixii. zmmw-i 
0-8730 5^mtzw&<r>'^^wm^mmb nm 
msmm^izbi}^x^i>. 
[0026] :^wmmmi^mmw:b'¥^^mm'>i-M.m 
mmb im^h^tx. s.%i)-hmmm&i3^o . 1 %ar 

[00 27] H3{3fcV%T, ^5XAixP3 lA^f>ffiO 

+S**^'M^f LTUx ^>iX^c*^*M«:«-il)iga3 3 
tcfcV^T. it*«0^ilAiff'5r^5n> B?SillS*iO. 1~ 

'mant. ^d^\^x'i?.wm^wk^m. \ nzmx^ 

m^coxoizLxmmm^mmm^j:t>ti^. 
ixfcmmm.mm:^:^ii. mm^.imm(^Tmizi£ 
Mizmi i^tifzwmmm^ y^s4 x-mmmmM^ 
tirzcoio. &mm^&mm:^':^bLx. mm. mm:^' 

[0028] 

iwnmm] ^m<7)^m^mmm^^^zt^zx 
0 , mmmmm^z 0 . 1 ~ 1 t'co^s 

m:^i}^(>Wmmifi^ t>izimttzT--m:^:^im 

izij^-o^^izmm-r^ z t t^x^ ^tx. :^wmco 
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^mmbi:m-^hMfz, ^^'pi)'(>mmm&i}<o. i% 
aTcomm:^xinif.:i^(Dim(r>mx'hh. 

11 wm^mm 
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12 mm-t^T^-mrnxn 
•13 mmim'T-m^mm'oaiiQ 

14 mmt 

15 fi^c^tl 

1 6 a jDS^a ( 3 ^ Ji^mzm^titz-^ oab) 

16b jDlKi^a (fi:yc-b7$7 7t-^'-) 

17 mitmm 

18 ;<7-t:-yh 
19 

10 3 1 ffi^KAflP 

3 2 SXh-feAV-:? 

3 3 '^^mmmm 

3 4 K^jgS-fey^f 




[02] 



[03] 




34- 



T 
11 



~31 
32 
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